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Engineering Entrance Exam

Physics

A mass of 0.5 kg moving with a speed of
1.5ms™ on a horizontal smooth surface,
collides with a nearly weightless spring of force
constant k=50Nm~'. The maximum
compression of the spring would be

Ty

(@) 0.15m () 0.23m
c)1.6m (d)0.4m
2. A particle of mass m; moves with velocity y, and

collides with another particle at rest of equal
mass. The velocity of the second particle after
the elastic collision is

(@) 3v, (b) vy () ~vq {d)o

. The ratio of the radii of gyration of a circular

dise to that of a circular ring, each of same mass
and radius, around their respective axis is

(@) +3:42 (b) 1:42

(€)/3:1 () ~5:4/3

A wheel having moment of inertia 2 kg-m®
about its vertical axis, rotates at the rate of
60 rpm about this axis. The torque which can

stop the wheel's rotation in one minute
would be

2n n
N - By
@ 13 H ( )14 R
i n
NS d) — N-m

(0}15 = {120

A sphere of diameter 0.2 m and mass 2 kg is
rolling on an inclined plane with velocity
v=0.5ms". The kinetic energy of the sphere is
(a) 0.4 J (b) 0.3 J

(c) 0.6 J (d) 0.42 J

6. If a sphere rolling on an inclined plane with

velocity v without slipping, the vertical
height of the incline in terms of velocity
will be

B
L=

v

(a8) — _
10g 10g 5g 5g

7. The height vertically above the earth’s surface

at which the acceleration due to gravity
becomes 1% of its value at the surface is
(R is the radius of the earth)

(a) 8R (b) 9R {c)10R (d)20R

8. The motion of a particle executing SHM in one

dimension is described by x=-0.3sin |+ z—]

where, x is in metre and ¢ in second. The
frequency of oscillation in Hz 1s

(a) 3 (b)

(€)= (d)

9. The change in the gravitational potential

energy when a body of mass m is raised to a
height nR above the surface of the earth is
(here, Ris the radius of the earth)

(a) [ —i—] mgR (b} [i—) mgR
n+1

n-1
(c) nmoR (a) MR
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10. A satellite is rotating around a planet in the 15, Two monoatomicideal gases A and Boceupying

orbit of radius r with time period 7. If tho haameY volumed V. a¥ af the same
gravitzati::mal force changes according to % temperature T and pressure p. If they are
the 7 ; will be i mixed, the resultant mixture has volume V and
(@) e<r sid (2) Gl 3 15 temperature T'. The pressure of the mixture is
Lol S : @p 2 (@4 @e2p

11. A liquid X of density 3.36 glem® is poured in a 2

U-tube in right arm with height 10 cm, which 16, The temperature at which the mean KE of the

contains Hg. Another liquid Y is poured in left molecules of gas is one-third of the mean KE of
arm with height 8 em. Upper levels of X and Y its molecules at 180°C is
are same. What is the density of Y? (a) -122°C (b) -80°C (c) 60°C  (d) 151°C
Y X 17. U is the PE of an oscillating particle and F is
B the force acting on it at a given instant. Which
8 ch 110 cm of the following is true?
7 [ (a}%+;<=0 (b)%‘:iH:o
F F
c)—+x=0 d) —+ x=0
(© U (d) o
\ / 18. The density of newly discovered planet is twice
that of the earth. The acceleration due to
gravity at the surface of the planet is equal to
{a) 0.8 g/cc (b) 1.2 glee that at the surface of the earth. If the radius of
(c) 1.4 glee (d) 1.6 g/ce the earth is R, the radius of the plane would be
(a) 2R (b) 4R

12. Water flows along a horizontal pipe whose ’ ‘
cross-section is not constant. The pressure is (c) =R (d) =R
1 cm of Hg, where the velocity is 35 cms™. At a 4 e
point where the velocity is 65 ems™, the 19. The half-life period of a radioactive substance is

pressure will be 140 days. After, how much time, 15 g will decay

(a) 0.89 cm of Hg from a 16 g sample of the substance?

(b) 8.9 em of Hg (a) 140 days (b) 280 days

(c) 0.5 cm of Hg (c) 420 days (d) 560 days

{d) 1 cmof H 20. A tuning fork A produces 4 beats s with

: . ther tuning fork B of fi 320 Hz. O
y 3 another tuning fork B of frequency z. On

13. A lead bullet of_l.ltn}knawn mass is i_’u-ed with a filing one of the prongs of A, 4 beats s~ are

speed of 180 ms™" into a tree In which it stops. again heard when sounded with the same fork

Assuming that in this process two-third of heat B. Then, the frequency of the fork A before

produced goes into the bullet and one-third into filing is

wood. The temperature of the bullet rises by (@) 328Hz (b)316Hz (c)324Hz (d) 320 Hz

(a) 140°C (b) 106°C

21. Two cars are moving on two perpendicular

(c) 90°C (d) 100°C Sl _
roads towards a crossing with uniform speeds

14, The freezer in a refrigerator is located at the of 72 km/h and 36 km/h. If first car blows horn
top section so that of frequency 280 Hz, then the frequency of horn

(a) the entire chamber of the refrigerator is cooled heard by the driver of second car when line

joining the car makes angle of 45° with the
roads, will be

(a) 321 Hz (h) 298 Hz

(c) 289 Hz (d) 280 Hz

quickly due to convection
(b) the motor is not heated
(c) the heat gained from the environment is high
(d) the heat gained from the environment is low
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A particle moves along a straight line OX. Ata
time £ (in second) the distance x of the particle
from O is given by x =40 + 12¢ ~ £*, How long
would the particle travel before coming to rest?

{a)2d m (b} 40 m

{c)56m (d)y 16 m

The capacitance of a spherical conductor with
radius 1 m is

(a) 9x 10°F (b) 1uF

(©)11x107°F (d)1x10°°F

The electric field due to an electric dipole at a
distance r from its centre in axial position is E.
If the dipole is rotated through an angle of 90°
about its perpendicular axis, the electric field
at the same point will be

E

{a)i— (b) '4‘

= di2E
() 5 (d)

Choose the correct statement.

{a) When we heat a semiconductor its resistance
increases

(b)When we heat a semiconductor its resistance
decreases

(c) When we cool a semiconductor to 0 K, then it
becames superconductor

(d) Resistance of a semiconductor is independent of
temperature

A charge g coulomb makes n revolutions in one
second in a circular orbit of radius r. The
magnetic field at the centre of the orbit in
NA'm™is

(a) 2M0 107
q

(b) (?_’E‘l] %107
r

() [Eﬂ) x 1077

nr

(d) (2““”‘3’ ) x 1077
r

The path of an electron in a uniform magnetic
field may be
(a) circular but not helical
(b} helical but not circular
(c} neither helical nor circular
(d) either helical or circular
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28.

29,

31,

32,

33.

34,

The couple acting on 2 magnet of length 10 em
and pole strength 125 A-m, kept in a field of
B=2x107"T, at an angle of 30° is

(@) 1.6 x 10°N-m

(b) 1.5x 107°N-m

(€)1.5%10°N-m

(d)1.5 % 10°N-m

X andY, two metallic coils are arranged in such
a way that, when steady change in current
flowing in X coil is 4 A, change in magnetic flux
associated with coil ¥ is 04Wb. Mutual
inductance of the system of these coils is

@02H (56H  (©08H (d)0.1H

. A sinusoidal voltage of peak value 300 V and an

angular frequency o =400 rad/s is applied to
series L-C-R circuit, in which R =3Q, L =20mH
and C =625uF. The peak current in the eircuit
is

(a) 302 A (0)B0A  (c)100A  (d) 60v2 A

A fire screen produces sensation of cooling as

(a) it allows both infrared and visible light but cuts off
ultraviolet

(b) itallows infrared and cuts off shorter wavelengths

(c) it cuts off both visible light and infrared

(d) it allows only visible light and cuts off infrared

If the angle of incidence is twice the angle of
refraction in a medium of refractive index p,
then the angle of mmcidence is

a)2cos'E b) 2sin &
(@) 2 (b) =
(c)2cos™ ' (d)2sin”"n
The magnification produced by an

astronomical telescope for normal adjustment
is 10 and the length of the telescope is 1.1 m.
The magnification, when the image is formed
atleast distance of distinet vision is

(a) 6 (b) 14 (c) 16 (d) 18

In Young's double slit experiment with sodium
vapour lamp of wavelength 589 nm and the
slits 0.5689 mm apart, the half angular width of
the central maximum is

(a) sin'(0.01)

(b) sin~'(0.0001)

(o) sin~'(0.001)

(d) sin~(0.1)

—--————————m—-—-————-——-———-—--—-—-—-‘
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35, When the angle of incidence is 60° on the 41. The frequency of vibration of string is given by

surface of a glass slab, it is found that the
veflected ray is completely polarised. The
velocity of light in glass is

(a) v2 x 10°ms™ (b) ¥3 x 10°ms™

(c) 2 x 10°ms™ (d) 3x10%ms™

36. Cathode rays of velocity 10°ms™" deseribe an

approximate circular path of radius 1 m in an
olectric field 300 Vem™'. If the velocity of the

cathode rays are doubled. The value of electric 42

field so that the rays describe the same circular
path, will be

(a) 2400 V om’’
(c) 1200 V em™

(b) 600 V cm™’
(d) 12000 V cm™

37. The de-Broglie wavelength of an electron and

the wavelength of a photon are the same. The

p[F1”
V=—|—

) Lm J
Here, pis the number of segments in the string
and lis the length. The dimensional formula for
m will be
(@) MLT ] () ML°T)
(@ ML) (d) MLT®]

A stone is thrown vertically upwards. When the
stone is at a height equal to half of its
maximum height its speed will be 10 m/s, then
the maximum height attained by the stone is
(Take g =10 mis?)

(a)3m (b} 15 m

{c)1m (dy 10m

ratio between the energy of that photon and the ;3 5 string of length I fixed at one end carries a

momentum of that electron is
(¢ = velocity of light, h =Planck’s constant)

(a)h (b)c
© @
h c

38. When 1 cm thick surface is illuminated with

light of wavelength X, the stopping potential is
V. When the same surface is illuminated by
light of wavelength 24, the stopping potential is
-TV—. Threshold wavelength for metallic surface is

L

{a}is;'h (o) 42
81

A ==
(©6 (d) .

39, For photoelectric emission, tungsten requires

light of 2300 A. Tf light of 1800 A wavelength is
incident, then emission

(a) takes place

(b) doesn't take place

(c) may or may not take place

(d) depends on frequency

40, X-rays are used in determining the molecular

structure of crystalline, because

(a) its energy is high

(b) it can penetrate the material

(c)its wavelength is comparable to interatomic
distance

(d) its frequency is low

mass m at the other end. The string makes

%revf& around the horizontal axis through the

fixed end as shown in the figure, the tension in
the string is
(a) 16ml

{c) &5mf

44, A gardener pushes a lawn roller through a

distance 20 m. If he applies a force of 20 kg-wt
in a direction inclined at 60° to the ground, the
work done by him is

(a) 1960 J (b) 196 J

() 1.96J (d) 196 kJ

45. The breaking stress of a wire depends upon

(a) material of wire
(b) length of wire
(c) radius of wire
(d) shape of cross-section
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46, Linucleus has three protons and four neutrons.
Mass of lithium nucleus is 7.016005 amu. Mass
of proton is 1.007277 amu and mass of neutron
is 1.008665 amu. Mass defect for lithium
nucleus in amu is
(a) 0.04048
(b) 0.04050
(c) 0.04052
(d) 0.04055

47. A voltmeter of range 2V and resistance 300
connot be converted into ammeter of range
(a1A (b) 1mA
(c) 100 mA {d) 10 mA

48, The values of two resistors are R, = (6 + 0.3)kQ
and R, = (10 £ 0.2)kQ, The percentage error in
the equivalent resistance when, they are
connected in parallel is
(a) 5.125%
() 10.125%

(b) 2%
(d) 7%

m-dinitrobenzene and NH,HS is

NH, NH,
@ ‘”@
NH, NO,
NH, NH.,
¥ /©\ ¥ @
O,N NO,  H,N NH,
2. Correct order of nucleophilicity is
(@) CH; <NH; <OH™ <F~
(b)F~ <OH <CH; <NH;

(c)OH™ <NH; <F~ < CHj
(d) F" < OH™ < NH; < CHj

3. The main product of the reaction would be

H
2-butene + chloroform 224, 7

(a) butancic acid

(b) 2-methy! butanoic acid

(e} 1, 1, 1-trichlora-2-methyl butane
(d) 1, 4-butane diol
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Chemistry

1. The major product of the reaction between 4. The end product of

JCECE (Engineering) Solved Paper 2014 5

49. A body of mass 2 kg is projected from the
ground with a velocity 20 ms™ at an angle 30°
with the vertical. If ¢, is the time in second at
which the body is projected and t, is the time in
second at which it reaches the ground, the
change in momentum in kgms™ during the
time (t5 — ¢;) is
() 40v2
(b) 40v3
(c) 25v3
(d) 45

The position vector of a particle is

r=(a cos)i + (asinwi) j The velocity vector
of the particle is

(a) parallel to position vector

(b) perpendicular to position vector

(c) directed towards the origin

(d) directed away from the origin

50

-

CaCaO. H NH,0H
0 ATy 1 P NP Wil i T
(a) acetaldehyde (b) acetoxime
{c) formaldehyde (d) methyl cyanide

5. Calorific value is in the order
(a) Fats = Carbohydrates > Proteins
(b) Carbohydrates > Fats > Proteins
(c) Proteins > Carbohydrates > Fats
(d) Fats > Proteins > Carbohydrates

6. The monomeric unit of orlon molecule is

(a) CH,=CH—CI {b) CHyCO0O—CH==CH,
() CHy=—CH—CN (d) CgHs —CH==CH,

7. Which of the following acids possesses
oxidising, reducing and complex forming
properties?

(8) HOI (b) HNO,
(0 H,80, (d) HNO,

8. Cassiterite is concentrated by
(a) levigation
(b) electromagnetic separation
(c) floatation
(d) liguetaction
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9.

10.

11,

12.

13.

14.
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The stability of the following alkali metal
chlorides follows the order

{a) LICl > KCl =NaCl >CsCl

{b) CsCl =KCl >NaCl > LiCl

{c) NaCl =KClI > LiCl >CsCl

(d) KC! =CsCl >NaCl > LiCl

The complex [ Fe(H,0); NOJ* is formed in the

brown ring test for nitrates when freshly

prepared FeSO, solution is added to agueous

solution of NOj followed by addition of conc.

H,S0,. Select the correct statement about this

complex.

(a) Colour change is due to charge transfer

(b) It has iron in +1 oxidation state and nitrosylasNO™

(c) It has magnetic moment of 3.87 BM confirming
three unpaired electrons in Fe

(d) All the above are correct staternents

Consider the following statements.

I. Colour of a tramsition metal complex is
dependent on energy difference between two
d-levels.

I1. Colour of the complex is dependent on the
nature of the ligand and the type of complex
formed.

I11. ZnSO, and TiO, are white as in both, d-d
spectra are impossible.

Select the correct statements.

(a) 1, lland Ill {b) land I

(c) Il and Il (d) I and Il

The outermost electronic configuration of the

most electronegative element is

(@) ns?np® () nsinp* (o) ns?np®  (d) ns®np®

Standard enthalpy and standard entropy
change for the oxidation of NH; at 298 K are
-~ 382,64 kJmol ™" and ~145.6 J mol ™
respectively. Standard Gibbs energy change for
the same reaction at 298 K is

(a) + 339.3kJmol™ (b) — 439.3kJmol™

(c) - 339.3 kJmol™ (d) — 393.3kJmol™

According to the Arrhenius equation, a straight
line is to be obtained by plotting the logarithm
of the rate constant of a chemical reaction
(log k) against

1

@7 (o)log T tc}% (@ log 7.

15. Which of the following is not a reducing agent?

@80, (HO, ([©C0, (NO,

16. For a dilute solution, Raoult’s law states that

(a) the lowering of vapour pressure is equal to the
mole fraction of the solute

(b) the relative lowering of vapour pressure is equal to
the mole fraction of solute

(¢) the relative lowering of vapour pressure is equal to
the amount of the solution

(d) the vapour pressure of the solution is equal to the
mole fraction of the solvent

17. The bond dissociation energies of gaseous

H,,Cl, and HCl are 104, 58 and 103 kcal
respectively. The enthalpy of formation of HCI
gas would be

(a) — 44 keal (b) 44kecal (c) ~22 keal (d) 22 keal

18. Species acting both as Bronsted acid and base is

(@HSO; ())Na,CO, (c)NH;  (d)OH

19. The solubility of Agl in Nal solution is less than

that in pure water because

(a) Agl forms complex with Nal

(b) of commeon ion effect

{c) solubility product of Agl is less

(d) the temperature of the solution decreases

20. Zn|Zn%* (a =0.1 M) || Fe* (@ = 0.01 M) | Fe. The

emf of the above cell is 0.2905 V. Equilibrium

constant for the cell reaction is
(a) 10092/ 0.0591 (b) 10032/0.0295

(C) 100.261"0.0295 (d) 100.32.-’0.295

21, 50 mL of 1 M oxalic acid (molar mass = 126) is

shaken with 0.5 g of wood charcoal. The final
concentration of the solution after adsorption is
0.5 M. What is the amount of oxalic acid
adsorbed per gram of carbon?

(@) 3.16 (b) 1.575  (c) 6.30 (d) 12,60

22. A dust particle has mass equal to 107" g

diameter 1074 cm and velocity 107 em/s. The
error in measurement of velocity is 0,1%. What
will be the uncertainty in its position?
(a) 0.527 x 10'° cm (b) 5.27 x 10° cm

(c) 0.527 x 107'® cm (d) 0.527 x 107 em

23, The value of compression factor, Z for critical

constants is

1

3 3
e = ) ==
{.a) 2 {b] 4 {C) { } 8

[ANEAN]
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sample of blue vitrio] is

transformation?
a) HgSO, /H,80,

¢) HIO, /H,0
d) BH,: H,0, fNaOH

30 NaNOz
50,
NHg
Product of this reaction is
.
Q00

8@
©©

©
O

.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
.

24, At what temperature, the rms velocity of SO,
be same as that of 0, at 303 K?

(a) 273 K (b) 606 K
(c) 303K (d) 408 K

25. The percentage of water of crystallisation of a
(a) 34.07% (b) 35.07%
(c) 36.07% (d) 37.07%

26. Which of the following series of elements have
nearly the same atomic radii?

(a) F, Cl, Br, | (b) Na, K, Rb, Cs
(c)Li,Be, B, C (d) Fe, Co, Ni, Cu
27. The volume strength of 1 molar solution of
Hgoz iS
(a) 11.2 (b) 22.4
(c) 5.6 (d) 56
28, Maximum amount of carbon is present in
(a) wrought iron (b} cast iron
(c) stainless steel (d) German silver

29, What 1s the best way to carry out the following

1-pentyne ——— pentanal

(
{b) Hy/Lindlar's catalyst; O4; Zn-H,0
(
{
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31. Etherates are

(a) ethers

(b) solution in ether

(c) complexes of ethers with Lewis acid
(d) complexes of ethers with Lewis base

32, Tranquillisers are the substances used for the

treatment of
(a) cancer (b) AIDS
(€) mental diseases (d) physical disorders

33. Which of the following carbonyl compounds on

condensation gives an aromatic compound?
(a) CH,CHO (b) HCHO
(c) CH,COCH,§ (d) CH,CH,CHO

34, Tron crystallises in a bee system with a lattice

parameter of 2.861 A. Calculate the density of
iron in the bee system (atomic weight of
Fe =56, N, =6.02 x 10%® mol™).

(a)7.94gmL”" (b) 8.96 gmL™
(¢)2.78gmL"" (d)6.72 gmL""

35, Which particle among the following will have

the smallest de-Broglie wavelength, assuming
that they have the same velocity?

(a) A positron {b) A photon

(c) An g-particle (d) A neutron

36. The equilibrium constant for the reaction,

H,(g) + Li(g)==2HI(g) is 64. If the volume of
the container is reduced to half of the original
volume, the value of the guilibrium constant
will be

(a) 16 (b) 32

(c) 64 (d) 128

37. For the reaction,

Zn(s)+Cu* (0.1 M) — Zn?* (1M) + Culs)t

aking placein a cell; E ;u is 1.10 V. E ; for the
cell will be (2 3035 = 0.0591]

() 1.80V (b) 1.07V
(c) 0.82V (d) 214V

38, Surface of the eye is protected from bacterial

infection by enzyme
(2) carbonic enhydrase  (b) urease

(c) lysozyme (d) zymase
39. The number of ¢ bons in P,0,, is

(a) 6 (b) 16

{c) 20 (d)7

---‘-—-‘-_-““ﬁ—---------------------------------‘
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40. Indicate the wrongly named compound.
(@) CHa—?H——CHE—-CHZ—-CHO

CH,
{4-methyl-1-pentanal)

{b) CHq —-?Hw—c =(C —COOH
CH,4
(4-methyl-2 -pentyn-1-oic acid)
(c) CH,CH,CH, —(’I)H——COOH
CH,
(2-methyl-1-pentancic acid)
6]

(d) CHCH, —CH=CH—C~—CH,
(3-hexen-5-one)

41, Tdentify the vitamin whose deficiency in our
blood decreases reproductive power?
(a) Vitamin E (o) Vitamin D
(c) Vitamin A (d) Vitamin C

42. Give the major product of the following

reaction,
CFy

HNO, 804 | nposon

CFy CFg

NO,

(©) (d) Cannot say

(i) NaOH HTIH,0 Ac,O
i) Na A 2 2 C

43, Phenol — B——
(i} C04/140°C

In this reaction, the end product ‘C’is
(a) salicylaldehyde (b) salicylic acid
(c) phenyl acetate (d) aspirin

acetic acid if its pK , value is 4.747

(a) 0.019% (b) 1.9%
(c) 3.0% (d) 4.74%

("0 Gh Gh b Gh Gh Gh GD G G b Gh Gh Gh G Gh Gb Gb Gh G Gh Gb Gb Gh Gb Gh G Gh Gb Gb Gb Gb G Gb Gb Gb Gb Gb GD @b Gb ab o e
b b ab Gb Gb Gb GbD @b @b @b ab @b ab a»

44, What will be the degree of ionisation of 0.05 M

45, Which of the reactions defines AH ; ?
(aC +02{g)‘_">coz(g}

) %HQ{gJ ¥ %thg) — S HF(g)

diamond

() Na(f) + 3Hs(g) —— 2NH;(g)
(d)COlg) + %OE(Q} 5 CO,(g)

46, The equivalent weight of Na,S,0; in the
following reaction is
2Na, 8,0, +1, —— Na,8,0, + 2Nal
@M (o) M/8
(c) M/0.5 (d)M/2

47. The half-life period for first order reaction
having activation energy 39.3 kecal mol™ at
300°C and frequency constant 1.11x10'" s
will be
@@1th (b) 1.68h
() 1.28 h @ 1.11h

48, Water is brought to boil under a pressure of
1.0 atm, When an electric current of 0.50 A
from a 12 V supply is passed for 300 s through a
resistance in thermal contact with it, it is found
that 0.798 g of water is vaporised. Calculate the
molar internal energy change at boiling point
(373.15 K).

(@) 37.5kJmal™
(b) 3.75kJmol™
(c) 42.6 kJmol™
(d) 4.26 kJmol™

49, The electrons, identified by quantum numbers
n and L () n=4,I=1 (i) n=4,01=0
(iii) n=8,1=2 (iv) n=3,1=1 can be placed n
order of increasing energy, from the lowest to
highest, as
(@) (V) < (i) < (i) < (i)
®) (i) < (v) < () < (i)

(e) (i) < (i) < (i) < (i
(@ (i) < () < (v) < (i)

50. At certain temperature and a total pressure of
10° Pa, iodine vapours contains 40% by volume
of jodine atoms. K , for the equilibrium,

I,(g) = 21 (g); will be

(a) 0.67 (b)1.5
(c)2.67 x 10° (d) 9.0x 10*
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: Mathematics :
| 1. The ar;:a of the triangle formed by the lines 8. The angle between the lines whose direction |
] -4y’ =0and x=a, is cgsine; satisfy the equations [+ m+ n=0, |
2 L | 2 1 - .
0 — e i 4-2:: n O.RIS given b}gn 5 |
I 3 2 @ ®Ff ©XF @ !
| 033 4 @) 2a° 6 # 8 |
I 2 NE] 9. The equation of the plane containing the line of |
0 BRLL intersection of the planes 2x-y=0 and |
2, There were two women participating in a chess ¥—38z=0 and perpendicular to the plane
| tournament. Every participant played two 4x+b5y-B8z—-8=01is !
| games with the other participants. The number (@)28x—17y+ 9z=0 (b)28x+17y+92=0 |
| of games that the men played between (©)28x-17y-92=0 (d)7x~3y+z=0 |
| themselves proved to exceed by 66 the number ; : |
i of games that the men played with the women. 0. ¥ 1 aln d g(x) are two lfunctmns with |
0 The number of participants is g =x- T and fog(x) =" - = then [ (x) is |
0 (@ 63 [2) 11 equal to |
1 f
: ; (c) (d) None of these (8) 3 + 3 () 52 - % :
. For which interval, the given function
1 £el 8
| f(x) = -2 —92% — 12x + 1 is decreasing? 1+ ) (d) 3x* + = |
! (@ (-2, ) (b) (-2, 1) ” o |
: (©) (on —1) () (oo, =2} andl (=1, ) . The unction f:R— R  defined as :
f)=(x-1) (x—2)(x-3)is
I 4, The value of x = 1)2 +2+2+... 18 (a) one-one but not onto |
| (a) -1 (b) 1 (b) onto but not one-cne |
0 (©) 2 (@3 (c) both one-one and onto ]
(d) neither one-ane nor ont;
| 5. For what value of k, will the equation } 2 hO ; |
. = when x <0
: o - (3k —1) x + 2k® + 2k = 11 have equal roots? : B A wheng-:x-il :
0 @5 (b) 9 telis 4x2—.‘_;>x,whenl <x;2 |
(c) Both (a) and (b) (d) O dx+4, whenx>2
I b !
| 6. A student is to answer 10 out of 13 questions thl |
I in an examination such that he must choose £ ; S |
atleast 4 from the first five questions, The {,a) i " conﬁnuous ol
| iy Bap Ve (b} #(x)is continuous at x =2 |
0 number ol choices avallable to him 1s (c) f(x)Is discontinuous at x = 1 |
0 (a) 140 (b) 196 (d) None of the above |
(c) 280 (d) 346 2
| i a 4 : |
| 7. The equations of the tangent and normal at 13. If £ = Jax + Jax e 10} iv eqnatda |
i point (3, - 2) of ellipse 42 + 9y* = 36 are (a) -1 (b) 1 |
' <a}§_§:1’g+.§=g (C}O (d)a '
2
: [bj5+l’=1.f—l'=§ 14, 1fy=£m+landx=t8+1,thenix%isequalto :
3 2 '2 30 - 4
' X s Lai Lo @2 ) 20t° '
| 2 & '3 296 2 g |
| (d) None of the above (© Tort (c) None of these |
I - !
i |
i |
| |
i |
i |
i |
i |
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15, The value of b such that scalar produet of the
vector (1 - J+ k) with the unit vector paral]el to
the sum of the wvectors {21 +4j j- ak} and
(bi +2j+ 3k)is 1,is

(a) -2 (b) -1
(c) 0 (d) 1
16. Angle between the wvectors J3(axb) and
b-(a'-b)ais
x 44 0 d X
(a) > (b) 1 (c) (d) 3

17. The point of contact of the line y =x~1 with
32 -4y =12is

(a) (4, 3) (b) (3, 4)
(c)(4-3) (d) None of these
18, B dxis equal to

cosz(l + log tan g]
(a) sin® [1 + log lang] +C

b) tan [1 + log Ian‘—} +C
(c) sec [1 + log tan= ]

tan[1 log tan— ]

it ‘;Gszxdx is equal to
a} 0 (b) 2
)1 (d) 51

3 4 12
(a) 10 (o) 11
(c) 12 (d) 13

will be

W | | o e |
{a) sin (3) (b) cos [5)

(c) variable (d) None of these

22. Domain of function f(x) =sin~! 5x is

@(33) of5]

@R () [o. %)

("TS Ch Gh Gh Gh Gh Gh G G Gh Gb b Gh Gh G Gh Gb Gb Gh G Gh Gh Gb Gh Gh G Gh Gh Gb Gb G Gh Gb Gh Gh Gh Gb Gb G Gh Gb Gb Gb Gb G Gb Gb Gb Gb Gb Gb Gb Gb Gb Gb ab aGD an

20. The distance of the point (-1, -5, —10) from the
point  of intersection of the line

x-2 _y+1_2-2 andtheplanex—y+2=>5,is,

21. The angle between two diagonals of a cube

23, Range of the function f(x) = sin®(x') + cos®(x*)is
(@) (~e2, 20)  (B) {1} 11 @)
24, If x + y =10, then the maximum value of xy is

(a5 (b) 20
{c) 25 (d) None of these

25. The value of

b 3an B . Tx 97 Yim'o: 18n
§in — sin — §in — sin — 8in — sin — §in —

14 14 14 14 14 14 14
is equal to
(@ X 1 P

8 16 32 64

26. c0s20 + 2 cos0 is always

(a) greater than —g
(b) less than or equal tog

(c) greater than or equal fo ._22 and less than or equal

to 3
{d) None of the above

27.In the expansion of (1+3x+2x)% the
coefficient of x'!
(a) 144 (b)288  (c) 216 (d) 576

28. If the second, third and fourth terms in the
expansion of (x+ a)" are 240, 720 and 1080
respectively, then the value of n is
(a) 15 {b) 20 c) 10 (d) 5

29. The values of x and y for which the numbers
3 + ix’y and x* + y+ 4i are conjugate complex,
can be
(a) (-2, -Nor@2 -1
() (12)or(-1,-2)

30. The value of the expression
1 2-0)2-0)+2-B-0)B-0)+...
+ (n-1) (n-0) (rh-0%,

(b} (-1, 2)or (-2, 1)
(d) None of these

where m is an imaginary cube root of unity, is

{a)%(n—nn{n? + 30+ 4)
(b)%(n—ﬂn(n? +3044)
{c}%{n+ N n(n® + 3n+ 4)

1

(d}z(nar fn(n® + 3n+ 4)
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31. If the first term of a GP a,,a,, 05 ...

36. lim

JCECE (Engineering) Solved Paper 2014 11

such that 4a, + 5a, is least, then the common
ratio of GP is

-2 __3
— =
@) s o) =
(c) gs (d) None of these

32. Ifthe AM of two numbers is greater than GM of

the numbers by 2 and the ratio of the numbers
is4;1, then the numbers are

(a) 4,1 (b)12, 3

(c) 16, 4 {d) None of these

33. If3x+ 2y =T and 2x— ¥y =0, where I and O are

unit and null matrices of order 3 respectively,
then

(a}x—1

x5

'-.l

=L
7
=

G @x=()er-G)

34. Matrix Aissuch that A2=24 — I, where Iis the

identity matrix. Then, for n >2, A" is equal to
(@) nA—(n—~1y (B) nA ~ 1
(©)2" 'A=(n—1)/ o™ 1A—t

35, 137 (x) - 2f[1] =, then P GiLis equal to
X

@2 (b) %

(c) 2 (@)

b fx );2 is equal to

(a) log2 (b) log4
(¢)log~2 (d) None of these

37. On the parabola y = %°, the point least distant

from the straight line y=2x—41is
(a) (1, 1) (b) (1,0)
©d - () (0, 0)

38. The general value of 8 in the equation

243 cosf = tan @ is

T

a)2nm+ & b)2nn +
(@) 2nn 5 (b) 2nm i

() nm + (-1}”% (d) nm + (=1

]

46

40,

41.

o

2.

43,

44,

45,

is unity 39. If secxcos5x+ 1 =0, where 0 < x < 2r, then the

value of xis

mgg wg
(c) % (d) None of these

The solutlon of the differential equation
(x* ~ yx) +y +xy%=0is

(a)log[_]=l+1+c {b)log[lj il -
i x ¥ e

©gp=2+1sc (diogy)+ 1+
x y X

lic
y
c

1
¥
The general solution of the differential
equation (x + y)dx + xdy=01is

)X’ +y*=C B)2x’ -y* =C

©) % +2xy=C d)y? +2xy=C

The tangent to the curve y = ax’ + bx at (2, -8)
15 parallel to X-axis. Then,

(@a=2b=-2 b)a=2b=-4
(ca=2,b=-8 (da=4b=-4

The mean of a set of observations is %. If each

observation is divided by o, o #0 and then is
mcaleased by 10, then the mean of the new set is

(@) (_E () X+ 10
Tl (d) 0% + 10
o
~(@vq)v(~p A q)is logically equivalent to
@~p (b) p ©q (d)~q
If :z - 2: =2 represents a circle, then its radius
F
is equal to
1
a) 1 b} —
(@) (b} 3
3 2
= ) s
(c) 3 (d) s

The angle of elevation of the top of a tower from
the top of a house is 60° and the angle of
depression of its base is 30°. If the horizontal
distance between the house and the tower be
12 m, then the height of the tower is

(a) 48¥3 m (b} 1643 m
(¢) 2443 m (d) l,_% m
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1 $in® +sin 20 . d’y dy.
. Pe —_— 49. If y=(x+ 1+ 22)", then (1 + %) =2 + x =
47. Period of P W is y=(x+ 1+ x%) en (1+x%) dx2+xdx is
1to
(a) 2 (b) n i
(C; ox g (@ ny (&) -y
e 3 (©) -y (d)2x%y

48, 1If x is parallel to y and z, where x = 2i + j+ok, 50. The values of a for which

~ - - A 2_ 2 = . o
y=0i + kand z=5i - }, then o is equal to (a®—1)x" + 2(a — 1)x + 21is positive for any x, are

2 <
(@ £5 (b) £46 gt gz;‘_aoraﬂ
(c) £7 (d) None of these
Answers
Physics
1.(a 2() 30 4@ 5@ 6@® 70 8@ %@ 10O
11.(a) 12.(a) 13.(c) 14.(a) 15.(d) 16.(d) 17.(b) 18 (d) 19.(d) 20.(d)
21, (b) 22.(c) 23.(c) 24.(c) 25.(b) 26.(d) 27 (d) 28.(a) 29.(d) 30.(b)
31.(d) 32.(a) 33.(b) 34.(c) 35 (b) 36.(c) 37.(b) 38.(b) 39 (a) 40.(c)
41. () 42.(d) 43.(a) 44.(a) 45.(a) 46.(b) 47.(b) 48.(c) 49.(b) 50.(b)
Chemistry
1. (o) ~ 20 s Y T4 s e 6 (e) 7 (B) B (b} i 9nd) " 10si(d)
1. (8) 12.(c) 13.(d) 14.(c) 15.(c) 16.(b) 17.(c) 18.(a) 19.(b) 20. (b)
21. () 22.(d) 23.(d) 24.(b) 25.(c) 26.(d) 27.(a) 28.(b) 29, (d) 30.(b)
31. (c) 32.(c) 33.(c) 34.(a) 35 (c) 36.(c) 37.(b) 38.(c) 39.(b) 40 (d)
41. (a) 42.(b) 43.(d) 44.(0) 45.(b) 46.(d) 47.(b) 48.(a) 49.(a) 50.(c)
Mathematics
LB 2() 3() 4@ 5@ 6® 7@ 8 9( 10.(a)
1L (b) 12.(b) 13.(c) 14.(c) 15.(d) 16.(a) 17.(a) 18.(b) 19.(b) 20.(d)
21. (b) 22.(b) 23.(b) 24.(c) 25.(d) 26.(c) 27.(d) 28.(d) 29.(a) 30.(b)
31.(a) 32 (c) 33.(c) 34.(a) 35 (b) 36.(b) 37.(a) 38.(c) 39.(c) 40.(a)
41.(C) 42.(c) 43.(c) 44.(a) 45.(d) 46.(b) 47.(c) 48.(c) 49.(a) 50.(d)
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Hints &

Physics

1. By the law of conservation of energy. Kinetic

energy of mass = energy stored in spring

L B
2 2
2
L
k
The maximum compression of the spring
mv?
X = qf—
k
o 05x1.5x1.5 —~0145m

2. For elastic collision

m, —m 2m,u
P -t ) Py L
My +my.

Because another body is initially at rest
ie., Uz =0
Velocity of the second particle

VL o 2y ( Uy =V, )
p 2m, m, =my
V=i

3. Radius of gyration is given by

k:JI
m

For given problem

kdisc = 'r_dg_:_

kring lring
Y

dise _ 2 —= 1: \f§
King | MR?

4, Given, | =2kg-m?® w, = -gg X 2n rad/s

=0 and t=60s
The torque required to stop the wheel's rotation

is
r:!a:#(————m";m)

_2x2mx60

bl
=— N-m
60 x 60 5

C ,,5_. tionec
A»Ji-_; J' L%{‘it _-:‘1.

5. E, =Translational kinetic energy + rotational

kinetic energy
Ek=-1—mv2+1fm2
2
132
——><2>< 0.5 2
2 ( }+2><3>< f
=025+ 017=042J

_2gh

1+—-’—

MR?

inclined v =

The moment of inertia of solid sphere about its

diameter

——-MRE

F\F

8. x=~o‘3sm(¢+i]
G
X = Xg 8in(ot + ¢)
=03 w=1 and q::%
2nf =1
f=

-

no

9. Gravitational potential energy
GMm
Uy =-——
R

2 (05
o7 x(5)

6. The velocity of solid sphere on the bottom of

- G» GD G5 D D Gh G Gb GD G G G Gb Gb Gh Gh G Gb Gb Gb Gb Gb Gb G Gb b GD G G o o
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_ GMm _  GMm
"“(®+nR) Rn+"
AU=Uh UE'
GMm [ 1
= 4.
R l (n+1)
_n [GMm]
n+dL R J
n
= R
(n+1]mg
GMm mv?
10. _{E"J_?-H-T-
Vz:%@

i 411:21"2 _41:2r7f2
TGM/irf2 T Gm

T2 o (72

11. lts shown in figure, in the two arms of a tube
pressure remains same on surface po.

Hence,

BXp, Xg +2XPug =10xpy, %@
Bxpy, +2x%x136=10%3.36

_338-272

e

Py =0.8g/cc

12, In horizontal pipe

P+ Lou = pp + 2V
2 2
Here,  py =pngh =13600 x 98x 107
p, =13600 x 980 h
p =1000kg/m®
v, =35x107% m/s
vy =65x107 m/s

13600 x 98x 1072 + -;- % 1000 x (0.35f

=13600 x 98 xh + —;- x 1000 x (0.65f°

After solving 0.89 cm of Hg.
13. Specific heat of lead = 0120 J/g °C
=120 J/kg

The two-third of heat produced goes into the
bullet.

So, r‘n><s><,fse-——gxlmv2
3 2

2
Vv _180x180 o0

AB =
3xs 3x120

14. The freezer in a refrigerator is located at the top
section so that the entire chamber of the
refrigerator is cooled quickly due to convection.

15. 91_% - Pk xvmix

T1 Tmix
T‘-. ki Tmix =T
Vi=V+V
Vi = v
e & = B“.'i xV
T T
Prix =2P

16. Kinetic energy of a gas is directly proportional to
its ternperature

h
T

L5
K?
K 273+ 180 453
— T —— :3:——-—

L=1610
17. Potential energy of an oscillating particle
U =2 ke
2

w

2U = ke?
U =—hx

2U 2U
—=-x of —+x=0
F &

18. Acceleration due to gravity g = %2'%

Accarding to the question

CM, _&M,
2
R R
4. o3 4 o
G x—=mRgp, G x=mR:p,
i 32 F 32
Ry R
HDPP=R3QE
Rpx'?pe:'qepe
ppal 1
g 2
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19,

20.

21,

JCECE (Engineering) Solved Paper 2014 15

From Rutherford-Soddy law, the number of
radioactive nuclei left after n half-life’s is

_I n
n=s3)

Given, N=16-15=1g, N, =16
J_z(l)"
16 \2
L AT
ot 9

n=4

The time to decay 15 g of the substance is

Taxn=140x4
= 560 days

There are 4 beats between A and B therefore,
the possible frequencies of A are 316 or 324 that
is (320 + 4 Hz. When the prong of A is filled its
frequency becomes greater than, the original
frequency. If we assume that original frequency
of A is 324, then on filing its frequency will be
greater than 324. The beats between A and B
will more than 4. But it is given that the beats are
again 4, therefore 324 is not possible. Therefore,
required frequency must be 318 Hz, This is true,
because on filing the frequency may increase so
as to give 4 beats with B of frequency 320 Hz.

The component of velocity of source along line
joining
1
Ve =V COS 46° =36 X —
s 1 JE

=542 m/s
Component of velocity of observer along line
joining
Vg =V, COS 45°

1
=72 X—
J2

=1042

The frequency of horn

_VE W

= T—TS
330+ 1042
“T330-5/2

_ 344 280=298Hz
323

’

280

22.

23

24.

25,

Distance travelled by the particle is
x =40 + 12t =t
ax
v=—=12 -3t
at
But final velocity v =0
12-8t2=0
peiEaf
3
1=2s

x=40+12@2)-8=56m

The capacitance of spherical conductor is given
by
C = dnegyr
1
9x 107
1
Tk

=1.4%1071%F

Here, r =1m, 4ne, =

When a dipole AB of very small length is taken,
then for a point P located at a distance r from the
axis the electric field is given by

-~ 2] —
OR L) 0
- 0 *q

L]

! @ ()

dne, 1

When dipole is rotated by 90°, then electric field
is given by

P
f———>8

1 P
dngg 1

o

From Egs. (i) and (i), we get

i 3
2 Fe

2
With rise in temperature conductivity of
semiconductor increases while resistance
decreases.

,.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
.



|
|
|
|
|
:1

18 JCECE (Engineering) Solved Paper 2014

26. Magnetic field at the centre

B:p.om‘
2r
p=2ball o
4rm
B:2pon.‘r:
amr
B=280 Ly [ to _yo7]
r [ 4r J

B:(z"r”q)xm'? [og=i)

27. The path of an electron in a uniform magnetic
field may be either helical or cirular.

28. C=MBsin
=(m x2/)x 2 x 107 sin 30°

=150 x 1072 x2 x 1075 x %: 1.5%107 Nem

29. We know that, the magnetic flux associated with
coil Y is directly proportional to current flowing in
X coil.
by =< Iy
Here, ¢, = change in magnetic flux in coil ¥
I, =change in current in coil X
M = mutual inductance

We have o, =M,
[,=4A
and ¢, = 0.4Wb
04=Mx4
M el
4

30, The impedance of the circuit i
7= JBF + 06 A X P
X, =l = 400 x 20 x 102 = 8H
1 1
Xe =—=—————=F=4F
€T @wc 400 x625x107°
Z=y@’+(B-4" =5

The peak current in the circuit

31. As we know that infrared radiation produce
heating. A fire screen does not allow the
infrared, radiation but allow the visible light,
therefore we can see the fire.

("TS Ch Gh Gh Gh Gh Gb G G Gh Gh Gh Gh Gh G Gb Gb Gb Gh G Gh Gh Gb Gh Gh GI Gh Gh Gb Gb Gh Gb Gb Gb Gb Gb Gb Gb G Gb Gb Gb Gb Gb GD @b an an o
h ap b ab @b ab an an an

32. According to Snell's law

_8ini
sinr
f=2r
sin2r 2sinrcosr
= = =~ e ——
sinr sinr
cos ' H =
2

i=2cos™ &
2

33. Magnification -;0— =10

2]
or fu=10¢
fo#f=11m
£ +10f =11x100cm
=10
L =10
Magnification least distance of distant vision

f f
M.=2013+2
: ;(ﬁ;)
=10(1+19—)=1o(§):14
25 25

34. In Young's double slit experiment half angular
width is given by

sin@ =-?i
d
-4
__589x10° _ ..
0589 %1073
8 =sin~'(0.001)

35. Refractive index of glass
H, =tanOp
where, Op = polarising angle
By =1tan60°=+3

18
g vg
RGP
VQ
108
v, =3>;€ =3 x10% m/s

36, Cathode rays are composed of electrons, when

they move in electric field a force

F=eE ()
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37.

38,

lts acts on them and provides the necessary e @ 2
centripetal force the particles 2L N
mv?

F="" ...(ii)
r
From Egs. (i) and (i) we get
2
ek = _HE_
I3
2 642
LI L\ i)
eE  e(300)

when, velocity is doubled same circular path is
followed. Hence, radius is same
L _mex 10%)?
ek
Eqguating Egs. (i) and (iv) we get
mx(10°7 _ mx @ x10°

. (iv)

e(300) ek
E =300 x 4=1200 V/m
We have ), = 2t
mv
h
and }up = ?T?—C_
According to the question,
R’B = xp
V=C
i = ———mc - = ﬁ iy
F T

ey = hc[% - f;] (i)
8_1.:_" = [i = _1_) {u}
3 2k g

Dividing Eq (i) by Eq (i), we get

39.

40,

41,

42,

Threshold wavelength for metallic surface
3«0 = 43

If kinetic energy of photoelectron emitted from
metal surface is £, and w is the energy required
to eject photoelectron's frame the metal, then
from Einstein's phatoelectron equation is
E,=hv—w
_he
]

Since, wavelength is reduced from 2300 A to
1800 A is energy increases have emission takes
place.

Crystal structure is explored through the
diffraction of waves having a wavelength
comparable with the interatomic spacing
(107m) in crystals. Radiation of longer
wavelength cannot reslove the details of
structure, while radiation of much shorter
wavelength is diffracted through inconveniently
small angles, Usually diffraction of X-ray is
employed in the study of crystal structure as
X-ray have wavelength camparable to
interatomic spacing.

1/2
2/ mJ
Squaring the equation on either side, we have

_ (MLt

M) = =5z = [ML'T°
i Uil e [ :
Let u be the initial velocity and h be the

maximum height attained by the stone

vi? =u? - 2gh,
10y =u? -2 % 10xg
100 =u? - 10h )
Again at height h

Vo’ =u® ~2gh
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(0P =u?-2x10xh As range of ammeter cannot be decreased but
2 =20h 0 can be increased only. Therefore, the instrument
cannot be converted to measure the range
So, from Egs. (i) and (i), we have 1 mA.
100 =10h RR,
48, R, =—1%
h=10m TR +8,
2
. mv ; ARy AR, AR, AR +R;)
43, = sl el =
3. Tsin® - () B oBn R A +R

éﬁg_{}_ﬁ E+0.3+0.2
Re 6110 116
=£-R3x100
Rp
=10.125%

49, Initial moment of the body in vertical upward
direction

TcosB=mg

J3
: =mvcos 30° =—my
v=rm and smezg P 2 =

Putting these values in Eq (), we get Final momentum of body in downward direction

T x L =me?r I
j ps =mvcos 30° =—mv
T =mw? D)
©=2m1n Change in momentum
F =m(21cn)2|f AD; =Py — (=Py)
A% =Py + Py
T=m[2n x-—) | =
o =£mv+f§mv
T=16m/ 2 2
4h. F=20kg-wt=20x08N =v3mv
0=60° and s=20m =/3x2x20
= 4043

Work done = Fscos 6

ifgé&%g %20 xeas 80 50. Position vector,
n r=(acosmfﬁ+(asinmfﬁ
45. Breaking stress for a wire depends only on , ar
material. Velagiy e =
46. Mass defect = mass of nucleons — mass of :E[(acosmr}h{asinm!ﬁl
nucleus at
= (3% 1007277 + 41008665)~7.016005 =(~asinot)i + (acos o t)j
= 0.040486 amu v-r=[(~asinot)i + (acos wt)j]
=~ 0.04050 llacos o t)i + (@sinwt )j]
47. 5=—EaA=—£—me0mA _ Syl , P
300 300 i.e., velocity vector is perpendicular to position

= 239 mA = B.67 mA vector,
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Chemistry

@FNH‘HS_-»@

2. Nucleophilicity e

electronegatmty of atom
bearing negative charge

3. CHSCH "———CH——CHa T CHCIS e

!
BHg —CH-Bh G, T
hydrolysis
C(OH),
CHy—~CH—CH;—CH; —10
COOH
CHS-CH_"CHECHS
2- methy! butanoic acid
4. 2CH,CO0H 22223, (CH,CO0),Ca
A
HoC
A CH OO e s ™ > —NOH
B HC
Acetoxime

5. Order of calorific value is
Fats > Carbohydrates > Proteins.

6. Vinyl cyanide (acrylonitrile), CH, =CHCN is the
monomeric unit of orlon molecule,
nCHy =CHCN —— —{CH,—CHCN -
Vinyl cyanide Polyacrylonitrile
or orlon
7. HNO, possesses oxidising, reducing and

complex forming properties as in it oxidation
number of nitrogen is +3 (j.e., in between -3
to+5).

8. Cassiterite is tin stone (SnO,) which is

non-magnetic and contains wolframite, FeWO,,
(magnetic) impurities. These are separated by
electromagnetic separation.

9, Stability of a compound depends upon its

enthalpy of formation AH,. The more negative

JCECE (Engineering) Solved Paper 20712 19

10.

12,

13.

14,

value of AH, shows more stability of a
compound. Thus, KCl is mare stable and LiCl is
least stable.

AH; for LiCl = - 408.8 kJ mol™'
AH; for NaCl = - 412.5kJ mol™
AH, for CsCl = — 433kJ mol ™'

AH, for KCI = - 436 kJ mol ™

_ 3d°
Fe** (AT [T[T]

NO ——S NOQ" +e~
Fe?* + e~ ——3 Fet

3d’
Fe'=

Number of unpaired electron, n = 3

]Charge transfer

.Magnetic momentp = /n(n + 2)

=,J3(3+2)

=3.87 BM
Thus, all the given options are correct,
Colour of transition metal complex is dependent
on energy difference betweent,, and €4 sets of

d-orbitals, nature of ligand and type of compiex
formed. d—d transition is possible in o' and ¢®

ions. That is why such ion complexes are
coloured. On the other hand, d° and d° ions
(such of Zn®* Ti*) cannot show d-d
transition, hence colourless.

ns®np® configuration represents the most
electronegative element as after gaining one
electron it becomes more stable (nert gas
configuration) [electronegativity is the tendency
of attracting electron].
AG® = AH® ~TAS®

=~ 382.64-298 % (-145.6 X 10°)

=~2339.3kJmol™’

A straight line is obtained, when log k is plotted
against 1/7,
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15. In CO,, the oxidation number of C, i.e., + 41s

already the maximum and it cannot increase its
oxidation number further hence, does not act as

a reducing agent.

16. According to Raoult’s law,
P ; P _ Y

where, £ _ relative lowering of vapour
p

pressure
%4 = mole fraction of solute

1 1
17. —H, + =Cl, — HCl
5 2+2 2

AH = ZBE (aactants — ZBE products

i o ]
|z BE(H,)+ g BE(Cl,) i~ BE(HCI)

:r[l ><104) - [1 X 58)] -103
12 e |
=(52 + 29)-103

=-22 kcal

18. HSO; can accept proton to form H,S0, and
also give a proton to form SO~ therefore, it acts
both as Bronsted acid as well as base.

Solubility is decreased due to common ion
effect.

19

Agl==Ag" +I
Nal==Na" +I”
I~ is common ion in both the reactions.
20. For cell Zn| Zn?*(a=0.1M)||Fe?*(a = 0.01M} Fe
The half-cell reactions are
(i) Zn(s) — Zn**(aq) + 2e~

(iy Fe®* (ag) + 26~ —— Fe(s)

Zn(s) + Fe?* (ag) — Zn**(aq) + Fe(s)

On applying Nernst equation,

o 0.0591 Zn*]
Ecol = Ecal = = l0g4q ~EF92+]
o 0.0591 0.1
0.2905 = Egg = ———1001q 001

0.2906 = ELy, — 0.0295% logyy 10

0.2905 = £y — 0.0295 x 1

Ey =0.2905 + 0.0295 =032V
At equilibrium, (E.e = 0)

w 0.0591
Ecel = Ecen = l0g1o Ko
o 0.0591
0=Epy - o logyo Ke
e 0.0591
or Ecal = logyy Ko
0.32 = 0.0591 logg Ko
0.32
or logy Kp =———
910%¢ = 502985
of Ky = 100:32/0.02065
21. Weight of 50 mL of 1 M oxalic acid
NEV
s H =
w 1000 (Here, N =m)
_1x126x 50
1000
=6.3¢
Similarly weight of 50 ml of 0.5 M oxalic acid
_05x126x 50
1000
=315¢

Adsorbed oxalic acid on
0.5g charcoal= 6.3—3.15=3.15¢g
Amount of oxalic acid adsorbed per gram of

charcoal
i 3.15 -63
0.5
22, v=10"*cms™
=4
Av = 21{(—1—0—- (due to 1% error)
=1x107cms™
N, OnShy abois e
dmtm
6.626 x 10727

T Ax314%x107 x10~
=0.527 x10™° em
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23;

24,

25,

26.

27,

28.

a
We know =—— W.=3b
A OThe it
8a
nd e
3 € 27Rb

RV _ax3bx27Hb_§H
i 27h% x 8a 8

RY, _3
RT, 8
: V. 3
Compression fact ,Z~ =Pk
A RT RT. 8

UmsSO,) _ [T(80,) , M(O,)
Ums©@2)  YMEO,) TOy)

f.e., T_(S_(.ji);,(g
64 303
or T(80,)=606K

Blue vitriol is CuSO, - 5H,0.

Molecular weight of CuSO, - 5H,0 =249.5

s 5x18
% of water of crystallisation =
i 2495

x 100

= 36.07%
These are transition metals with the
(n —1)d"""°ns'2 configuration. The atomic and

ionic radii of transition elements in a given series
show a decreasing trend for first five elements
and then becomes almost constant for next five
elements.

1 molar H,0, solution means 1 mole
(or 34g H,0,)is present in 10° mL solution.
- 88 gH,0, gives =22400 mL of O,
22400 mL x 34
68

=11200mL of O,

Volume strength = 1500

- 34 gH,0, will gives =

=11.2

Cast iron contains about 3% carbon.

. | OH
29 NN +BHg—Hy0, O NN

Anti-Markownikoff
addition of water

1.T—_»/“-\/\&/H

JCECE (Engineering) Solved Paper 2014 21

30.

31,

32.

34,

35,

36.

37.

NaNCr2
H,,SC}
)i N——NHSO_,
Diazomum saft

 -iod

Etherates are the complexes of ethers with
Lewis acid.
R

R—Q—R+BF, ——

o) ——BF,
Ether Lewis acid R

Etherates

Tranquillisers reduce anxiety and are employed
for treatment of mental disease.
CH,

Cone. Hz30,
e

CHI0CH, ——5b,
3

S~ PH,
M Mesitylene
d =— (forbee, Z =2)
Nya
= (2) x 56.0 g mol™"
(6.02 x 102 mol~")2.861x 107" cm®

=7.94gmL"

The de-Breglie equation is A -—-—h- =—h—. Here, h
p o my

and v are constant. So, ?\,oci. Since, the
m

a-particle has the highest mass among the

given entities, it has the smallest de-Broglie

wavelength,

Halg) + l2(g)=="2Hi(g)

For this reaction, Ang, =0

. The reaction and its equilibrium constant is not
affected by change in volume. Moreover,
equilibrium constant depends only on
temperature.

°  0.0591 Zn®*
Ecerr = Ecen "_—i 0g [Cu2+]
=y 0= e VL S0z
2 0.1
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. F 2
38. Lysozyme helps in protection of eyes from From K, = Co o es 2 (=0 =1)
bacterial infection. 1-a)
39, The number of a-bonds in P04, is 16, There are -5
o = B SHBRXIOT o0 19%
also 4 m-bonds present in P,0,, molecule. C 0.05
I 45. AH;, standard heat of formation, is the amount
Of of heat evolved or absorbed when one gram
P/ ;C\ mole of substance is formed from its constituent
O==P<"";, =0 elements.
O/ '\O/ For standard state, temperature is 25°C or 298 K

0 and pressure of gaseous substance is 1 atm.
0.0, fodliile Therefore, in given thermochemical eguation,
g formation of HF represents the standard heat of
formation of HF.

0
T vk TR 46. 28,02 — 8,05 +2e”
40, CH;—CH,—CH=CH—C—CH, oM
EN325203 :_2-_ =M
Fhexen-2-one

41. Deficiency of vitamin E in human being 47. Given, A=1.11x10"s™"; T =573K

decreases reproductive power. E, =39.3x10° calmol™’; R =1.987 cal;
. lo= Ae—Ea_l'lﬁ'T
CF, = g
Ink=InA -=2%
42, is the major product because RT £
r logyg k =1 A-—2—
3 AL SAR YT
NO, 11
—CF, is a deactivating group and meta i logyo k =logyp 1.11x10 :
directing. i { 39.3x10° ]
2.303x1.987 x 573
43, OH ONa Lok
e or k=114x107*s"
(INaOH 2 0693 0693
TR T tye = ST e
(iHCOo/40°C k 114%10 V)
OH =6078s =1.68h
COQH 48. AH =work done =i xV xt
N_ MO, By = 0,50 x 12 X 300
OCOCH4 =1800 J=1.8kJ
COOH Malar enthalpy of vaporisation,
V= —gohi= ADoTgl
" moles of HO My
{aspirin) 1.8kJ 3
Acetyl salicylic acid = 5708 = 40.6kJ moi™
L] 1 18
44, CH.COOH==CH, 00 + H
el 4 0 0 AH,, = AE,, + pAV
Atequill. 1-a o a AR =KEL + MQRT
pK, =—log K, =4.74 ) AH, = AE, + RT
K, = antilog (4.74)1.82 x 10 ¢ [+ An, =1for H,0()===H,0(9)]
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| ; |
" Molar internal energy change, 50. Partial pressure of iodine atoms |
AE,, = AH,, - RT T
ol dt Homatie 5
: AE, = 40,6 - 8.314x 10 x 373.15 bt sl :
" =375k mol™ Partial pressure of l9(p, ) I
60
: 49. () 4p (i) 4s (i) 3d (V) 3p. =150 10" Pa =060 x10° Pa :
According to Aufbau rule, order of increasing 5y2
| . « L :p_,=[0.40x10}:267_m,, |
| energy is 3p < 4s < 3d < 4p. - . 060x 10° i 0
' Mathemati '
ematics
i |
| 1. Given lines are x - 4y? =0 = n? —5n-66=0 |
| =3 x-=-2y}(x+2y)=0 = n=11 |
] = (x-2y)=0,(x+2y)=0andx=a . Number of participants |
| On drawing these lines, we get the following =11men + 2 women = 13 '
: triangle 3. Given, f(x)=-2x3 - 9x® - 12x + 1 :
' A i = f(x)=—6x2 —18x ~ 12 |
0 To be decreasing, f (x) < 0 |
0 vy L B4 = -6 -18x-12<0 |
| = X2 4 3¢+ 250 |
: = (X+2)(x +1)>0 :
" B o . Eitherx <-2or x> -1 0
" (a _£> e (a _g) = X € (-1 o) Or (o0, ~2) 0
G
| 5 4. Given, x =2+ 2+ 2+ ... |
: Here, A0, 0), (a -—) and C[a, 5) are the = x=ZFx :
0 vertices of triangle. On squaring both sides, we get |
2
0 X" =2+x |
[ it 2 =5 X2 ~x~2=0 [
| ~Required area=—la -= 1 |
| o a2 =2 X-2)(x+1)=0 = x=2 -1 "
g = { But2+./2+... #-1
| 2 R |
0 ”r al So, itis equal to 2, |
=—jax—+ax-
| 2 [ J 5. Given equation is |
: ?isqunn x* (3K —x + 2k + 2k -11=0 :
2 For equal roots
| |
0 2. Let there be n men participants. Then, the b? -~ dac =0 I
0 number of games that the men play between = (Bk — 1 = 42k® + 2k - 11) i
| themselves is 2- "C, and the number of games = k24 1-6k=8k2+ 8k — 44 |
0 that the men played with the women is 2- 2n), = k2 14k + 45=0 |
n =y
| 2:"C,-2-2n=66 = k-5k-9=0 |
I 4 n(n = 1) 4n = 66 = k=5 or k=9 !
I |
i |
i |
| |
i |
i |
i |
i |
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As for given question, two cases are possible.

(i) Selecting 4 out of first 5 guestions and 6 out
of remaining 8 questions

= 5C, x 8¢, =140 choices
(i) Selecting 5 out of first 5 questions and 5 out
of remaining 8 questions
= C, x ¥ = 56 choices

.. Total number of choices =140 + 56= 196

. Given equation of ellipse is 4x®+ 9y =36

5 2
or E—.}- :V_._—_ :

9 4
Tangent at point (3, -2) is%ﬁ+(;i.}z=1or
x_¥ g
3 2

Normal is% - AL k and it passes through

point (3 —-2).
Then, ii—E=k=>k=é
2 <§ 6

A

3 2

Given, /+m+n=0 ()
?+m?=n®=0 )
Also, 12 + m? + n® =1 ....(iii)
On sowing Eqs (i), (i) and (jii), we get
1
= n=F—and/=0
J’ 2

6:—-or—
3 2

. Equation of plane containing the line of

intersection of planes is
@x—y)+ Aly~32)=0 well}

Also, plane (i) is perpendicular to
4x + 5y ~32-8=0

& 4(2)+ 5(A - 1) = 3(-3A\)=
= 14 =~3

e _$290
T 14

Putting the value of A in Eg. (), we get
28x —17y +92=0
which is the required plane.

10.

11,

12.

1

3

fog(x)=x* — 3
Writing x* — -):—3 using

(@-b)® =a® - b - 3abla— b), we have

We have,

3
f{g(x)):xa--%=[x—1) +3[x—1)
X X X

As g(x) = X — ., this yields
X

(o)

On putting x - b =, we get
X

fity=t* + 3t
Thus, f{x)=x>+ 3x,
and F(x)=3x*+3
Given, f(x)=(x - T)(x = 2)(x = 3)
and f(1)=f2)=f@)=
= f(x)is not one-one.

For each y e R, there exists x e R, such that
f(x)=y.

Therefore, f is onto. Hence, f : R — R is onto but
not one-one.

lim f{x)=

x— 0"

f0)=0, lim f(x)=-4

x=0"
- f(x)is discontinuous at x = 0.
and hm f(x}=1 hm fix)=1f)=
f{x) IS contmuous at -k

Also, Hm f(x)=42F - 32) =

f2)=10
and Hm+ f{x)=3@2)+4=10

x— 2

Hence, f(x)is continuous at x =2.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
J

,.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
.



Gh b b Gb Gb Gh G Gb Gb Gh Gh Gh GD G Gh Gb Gb Gh G Gh Gh Gh Gb Gh G G Gh Gh Gb Gb Gh G Gh Gh Gh Gb Gb G G Gh Gb Gb Gb Gb G Gb Gb Gb Gb Gb Gb @b Gb Gb Gb aD G an

13,

14,

15.

16.

17.
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ha

Given, f(x) = yax + -aJ?x-'
Ja 32(1
Then, )Rl b S, __x—3.-"2)
WS TS
va &
= Fiixya iy B =32
Ja a
f’a':._.—-.._
() 2.]5 2@&3’]2
" L
= f(a)=§_£§=0

Here, y =t + 1and x =% + 1
td=x=1= 2=(x-*
So, y=(x-10"*+1
On differentiating both sides w.r.t, x, we get
g}’_;:_g(x_ g

Again, differentiating both sides w.rt. x, we get

dx* 16
2y 5 5

= ———= =
d®  16(x -0 16(t%°

QY_E_ = __5_ ()f s 1)—3}:

Q

o
16t°
Parallel vector =2 + b)i+ 6j -2k
(2 + b)i+ 8] -2k

Jb? + 4b + 44

According to the question,
i 2+b)+6-2

\fb2+4b+ 44
= b® + 4b+ 44=b> +12b + 36

= 8b=8= b=1
Let A =/3(a xbjandB =b - (a -b)a

Unit vector =

A is the vector perpendicular {o the plane of
a,b.

B is the vector lies in the plane of a, b.

: A-B=0

or the angle between them is -:—
The equations of the line and hyperbola are

)
3x% - 4y? =12 (i)

18.

19.

20.

From Egs. (i) and (i}, we get
3x% — 4(x — 12 =12
= 3x% - 4x® -2x+1)=12

.
im o

or X —Bx+16=0=>x=4
From Eq. (i), y=3

Hence, required point of contact is (4, 3)
COSEC X

0033(1 + log tan %)

alx

Leﬂ=!

Put(1+ log tan i):I ::.*'-L--seczi-—;-dx-—-dr

tan —
2

= cosec xdx =adt

I:J 1,, d!=jseczfo‘t=tanf+c
cos
[

=tan !—1 + logtan g] +C

Let/ = HJBC—SS—Z—X gy = j': fcos x| ax

nf2 n
=I cosxo‘x—J cOos xdx
¢ n/2

=[sinx]5’® ~[sin XL

= rsin-Ti —-sin O] n[sin n —smi]
L2 L 2
=1+1=2
: MR o N O e
Given line is el =1 (say)
Then, any point on this line is
(3t +2, 4t — 1,12t + 2\,
This point lies on the plane x ~ y + z =5
LA+2-M+1+12t +2=5
= 1Mt =0=t=0
The point is 2, -1,2).
Its distance from (-1, -5 —10)

=@+ + (~14 5P + 2 + 10

=./94+ 16+ 144=13

---—-—-?-_-Tﬁ_-_ﬁ------------------------------‘
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21.

22,

23.

24

25.

Let the cube be of side a. Then,
01(0,0,0),D(a 3 a), B0, a 0)and G(a 0, a)

g

Cc G
z
Now, equations of diagonals OD and BG are
XoXoZ angX=YT8_Z recpectively.
a a a a -a a
Hence, angle between OD and BG is

2 2, {rd
4la®—a +a | _ _1(1)
—_—_ | =C0S —
b (Jsaz-JSaz] 3
Here, -1<5x €1

= <X=

o) L
o) —=

Hence, domain is

1]
'SJ'

f(x) =sin?(x*)+ cos?(x*)=1

| =

Hence, range = {1}

Given, x + y =10
= y=10~x o ()}
Now, f(x) = xy = x(10 = x)=10x - x*
f(x)=10-2x
For maximum value of f(x), put 7 (x)=0
=¥ 10-2x=0=x=5
; x=5and y =5 [from Eqg. (i)]
Hence, maximum value of xy =5x 6 =25
sin -n—sin EJ’Esinéﬁsinzism isﬁsiny—n—smﬂ

4 widier 3¢ cadle, . 14

LB a8n L. B
=5in — sin —sin— x 1
14 14

26. We have,
cos28 +2¢0s0 =2¢08°0 — 1+ 2¢0sH

2
=2[C089+ 1) —§
2 2

2

Now, 2 (cos B+ %] 20 forall®
LT SRS

s 2lcosb+ - ——=2—Tforall®
(eos0+3) =323

= c0s20+2cos6 2 ?for alle

Also, maximum value of this expression is 3.
27, (1+ X+ 2P ={1+ x (3+2x)}®
=1+ %Cx(3+ 2x) + %C,x®(8+ 2x)
+ %33+ 2x)P + B (3 + 2x)*
+ SCx(3+2x)° + CCex®(3+ 2x)°
Only x'' gets form 5Cgx5(3 + 2x)°.
8Csx® 8+ 2x)® = x8(3 + 2x)°
Coefficient of x'' = 6C;3-2° = 576

28. Given, T, =n(x)""'a' =240 (i)
4 = 1(1153 X" =720 ....(ii)
and T,=20=M0=2) n33 4080 ...l

1.2-3
To eliminate x,
T,-T, _240-1080 1
15, 120-720 2

B Tiin ]
i A
Now Tr+1_ ”Cr =n"'-r""1

Putting r = 3and 2 in above expression, we get

n-2 2 1
== =5
<l

29. Given, 3+ ix?y and x® + y + 4i are conjugate.
3-iPy=x’+y+4i
= x* +y=3and x’y =—-4
= x=12 y=-1
(x,y)={ -1or(-2 -1

,.
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| |
| |
| |
| |
| |
| |
0 30. " term of the given series On adding Eqgs. (i) and (jii), we get i
i =r{(r + 1) - ][ + ) - ?) 3x + 2y =/ "
& 2 2 3 4x -2y =0
| =r{r+1° -+ +1)+0’] N |
P & —
: =l + 2 =N+ )+ 1] ol :
" =rfr® +3r+3)=r+3r2+ 3r = XEga |
0 Thus, sum of the given series From Eq. (i), we get |
| _In—” 3 2 B e S |
" = Y (r*+3r° +3r) ,_y_!_?r_?j 0
0 2 |
1 =
] :z(nq)?'nz+3--é(n—1}n(2n—1)+3v%(n-1)n B 4 7; |
' 4 ¥ - = - '
| =1{n—1)n(n9+3n+d} 34, Given, A® =2A~/ i) "
| 4 On multiplying by A both sides, we get i
" 31. Leta=1la =ray=r% o A% A=RA-A 0
[ 4a, + 5ay = 4 + 5r° = A =247 - IA |
! To be its minimum, & (@ + 5r7)=0 =2@A - 1)~ /A [from Eq. ()] :
: 3 1; . =4A-21-A (-IA=A) "
=N T
| TS =3A-2 "
= r=— Similar At =4A -3
[ 5 Y = [
2 AE = —
: -.-9'—?{4++5r2)=5(4+10r)=10}0 o= :
' ar* dr Hence, At =nA—(n-1) 0
4a, + 5a, is least, whenr = :—2—. 1
| 5 35, 3f(x}-2f(+]=x ) !
X
: 32. Let required numbers are a and b. . 1 1 :
Let — =y, then 3f(—]—2f =—
| Now, AM=3ED ang GM=+ab — y W y |
I _ o |
0 According to the question, = —2f(y)+ 3f vy 0
AM=GM+2
: £ nke = —2f(x) + Bf(l) ol .. (i) :
| = 3 =Jab +2 i) X/ X "
| et On multiplying Eg. (i) by 3 and Eq. (ii) by 2 and 0
" and 7 then adding them, we get 0
1 1 2
0 Y o D () 9f{x)—6f(;)—4f(xj+ 8f(;)=3x+ 5 |
| On solving Egs. (i) and (i), we get 5 |
0 258 b=t = 5f(x)=3x+}- i
: 33. We have, = f{x]:l 3x + 2_} :
| 3+ 2y =I 0 PLe * |
| 2x -y =0 N0 r’msé[s-%] |
" On multiplying Eq. (i) by 2, we get y 2" 0
0 4x—2y=2.0=0 .. (i) Then, rey=1ls-2].1 "
51° 2] 2

| |
| |
| |
| |
| |
| |
| |
| |

9

,.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|



("TS Ch Gh b Gh b Gh G G Gh Gb Gh Gh Gh G Gh Gb Gb Gh G Gh Gh Gb Gh Gb Gh Gh Gh Gb Gb Gh G Gh Gb Gh Gb Gb Gb G Gh Gb Gb Gb Gh G G Gb Gb Gb Gb Gb G Gb Gb aP aB G @

JCECE (Engineering) Solved Paper 20

2% -1 2*log2

. lim ———=lim

x=0(1+ x)”z 1 x=0 1
2

=2log?2 { lim — fm ']

LA atag V2

xa g{x) " g
=log 4

Given, parabolais y = x* )

straight lineis y =2x — 4 R (1]

From Eas. (i) and (i), we get
x? -2x-4=0

Let fix)=x% -2x -4

% f{xy=2x-2

For least distance, put ' (x)=0

= 2x-2=0

= X=1

FromEq. (i), y =1

Hence, the point least distant from the

is(11)
. We have, 24/3cos 0 =tan®
= 23cos6 = o
cos 6
=3 2J3cos? 8 =sinb
= 2J3sin?0 +sind -2J3=0
= sinf = ij-:—?
43
3 -8 ;
sinf = —— (impossible
sinB = —E— = fﬁ
43
= 8=nn+ (-1 %

. We have, sec xcos &x+1=0

= sac xcosdx =~1

= cos 5x =—cos X

=2 Bx =2nm x(r — Xx)
2n+1r  (2n-1

o -2a I o =

Hencex-ﬁ % % bn S 7% 7 on din

3¢ 48' 4 8 &b 6

°US D Gh Gb Gb Gb G G G Gb Gb Gb Gb G G G Gb @b Gb Gb GP G G Gb Gb Gb GH G G Gb Gh Gb Gh GP G Gb Gb Gb G G G G aG» G o

40. Given differential equation is

o -y 42 4 a2 =0
ax
sl
= —Lay+ -—-”de 0
y

e o

On integrating both sides, we get the required

solution

-2 2
— ~logy-—+logx=C
y gy % g

=y log[£)=i+l+c
Yl x ¥

41. Given differential equation is

(x + y)ox + xdy =0

= xdx =—(x + y)dy
i dy _—x+y)
ax X
It is a homogeneous differential equation.

So, putting y = w:::,ﬁ =V+ xd we get
ax dx’

dv X+ VX 1+ v
VAt X—=— =

ax X 1
= xglv—:—1-—2\f
ax
e pogd
1+ 2v X
= log(1+ 2v)=~log x + log C,
= !::mg(ﬂ-ﬁJ:zlogCj
% X
2
- Eﬁl;(.‘ﬁ]
X X
= x2+2xy=C (where, C =Cf)

. Given, y =ax® + bx

On differentiating w.r.t. x, we get

dy

—=2ax+Db
dx
At @2 -8, (ﬁ) =4a+b
.dx (2, ~8)
.+ Tangent is parallel to X-axis.

i"Zzo::.b=—4a
ax

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
.



..
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

J

43,

44,

45,

46.

Now, point (2, — 8)is on the curve y = ax® + bx.

-8=4da+2b
On solving Egs. (i) and (i}, we get
a=2b=-8

Let x4, Xa,..., X, be n observations.

Then, X=—Ix
n
let ¥y =2l + 10
o
b 1(1 ) 1
Then, ™" =—|—Zx |+ =(10n
;y {x(n : o
ST o
= y=—X+10
o
= - X+ 100
4 o
~(pvg)v(~pAag)
=(~pA=q)v(~pAq)
=~pA(~qvg)=~p
Given, L 1
|z -3}
= |z-2|=2]|z-3]

= \/(x-—2}2 +y? =2J(x -3 +y?
= x=2P+y?=4(x-3+y’]

(on sguaring both sides)
= X%+ y? — 4x + 4=4x% + 4y® + 36 -24x

-5 3x% + 8y® —20x + 32=0

2+yz—%x+g:0

or X
3

We know that, standard equation of a circle is

X2 +y2+2gx+2y+¢c =0
On comparing Egs. (i) and (i), we get

- - 2
2g=%=g=%,f:0.c =§—

Hence, radius = g% + 1> —c

_}E’E_%:JLE
e 5 e g

Let AF be the tower and BD be the house.

Then,
BD=hm
AE=H+h

JCECE (Engineering) Solved Paper 2014 29
ZABC =60°
0 ZBED =30°
and DE=BC=12m
A
H
60° | H+h
A B T2 C
h
30°
¥ D L Y
12m
In ABDE,
tan 30° = @ = i}
DE 12
= h=12tan 30°
=2 h it
NE
In AACB,
AC H
tan60° = —=—
BC 12
= H=12tan 60°
= H=123
(i) ». Height of tower=H + h
12
=1243 + =
J3
i) ~16V3m

47. =
cos0+cos26 B [%]COS[Z_]

; 2n
Hence, period = =

48, Given, xis paralleltoyand z
X -(yxz)=0=[xyz]=0

2 1
= 0 1=0
5 -1 0

2sin (ﬁ}cos{gJ
sinB+sin26 _ 2 2 o
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= 20+)-10-5+a(x-0)=0 5 o %
=X+ 41+ x°Y[1+
= 2+5-—ch=(?) ‘IW
= o= 5
= =17 {1+x}(2;12" i n(x + 1+ x2Y
X
49, Given, y =(x + 41+ x*) -_—:,(1+x] a2y c}z 2y
On differenUatmg w.r. t. x, we get dx2 o
50. We know that the expression ax’ + bx +¢ >0
P
ik R ( Y1+ X ] for all . ifa> 0 and b® < 4ac.
dy  nix+ 1+ %3 ~(@% - %% + 2(a - 1)x + 2is positive for all x, if
& i+ a2 —1>0and 4a—1F - 8@ —1)<0

a2 —1>0and-4a-1N(a+3)<0
a’ -1>0and(@a-1)@+3>0

@ >landa<-3o0ra>1

= -\H1+J(23‘—i=n(x+-ﬁ+ x°)

Again differentiating w.r.t. x, we get

d?y L o B
—5rs 1+ x +05({J1—+_x_2-]

ax

L 4 4

a<-3ora>1
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